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Sond 2 | ENGINE 


GENERAL DESCRIPTION 





TRANSIT variants may be fitted with either a 2.4 litre Diesel engine or a range of petrol engines. The 
petrol engines are OHC/I-4 and OHV/I-4 engines. A 3,0 litre OHV/V6 engine is available as an S.V.0. 
(Special Vehicle Option) 


OHC = overhead camshaft 
OHV = overhead valves 
I-4 = in-line engine - 4 cylinders 


(This section deals solely with the 3,0 litre V6 petrol engine). 


The other petrol engines are described in Section 21A and the Diesel engine is dealt with in 
Section 21B of this manual. 


For simplification, the engines are only identified by a letter in the following description, as 1s 
the practice in other Workshop Manuals. 


The chart below indicates which engines are fitted. 


Engine Summary 


Cubic Compression Engine code Identification 
capacity ratio on block in workshpp 
in litres manual 


1,6* OHV /1-4 
1,6 OHC/1-4 


2,0 OHC/I-4 
Economy 


2,0 OHC/1-4 


2,0 ~ OHC/I1-4 
(with auto. : 
transmission) 


2,0 — OHC/I-4 
(variants with 
HD version) 


2,0 OHC/1-4 
(with HD 
cooling) 


3,0 - LE OHV /V6 
2,4 Diesel OHV /I-4 





= low compression - suitable for 2 star/regular petrol 
* = Great Britain 
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C Sora D ENGINE 


GENERAL DESCRIPTION (cont'd) 





The 'F' engine is a 6-cylinder, 4-stroke petrol engine with the cylinder banks disposed in a V 
configuration at 60°. The overhead valves are operated by means of tappets, push-rods and rockers from 
a camshaft which is located in the centre of the block. 


The cylinder heads are of the cross-flow type with combustion chambers inset into the piston crowns. 


The gear driving the distributor and oil pump is located on the camshaft behind the front camshaft 
bearing. 


An eccentric cam mounted in front of the camshaft gear drives the fuel pump which is mounted on the 
timing cover. 
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Fig.l. "F" engine. 
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ENGINE 


GENERAL DESCRIPTION (cont'd) 





Lubrication circuit, Fig.2 


The engine has a pressurised lubrication circuit. 
The 07] pump sucks up the oil in the sump through 
a gauze strainer and forces it through the full- 
flow oil filter. The oil pressure is regulated by 
a relief valve in the pump. From the centre of 
the oi] filter, the oil passes along a connecting 
drilling to the main oi] gallery which lies 
immediately below the camshaft. Crankshaft and 
camshaft bearings and the oil pressure switch are 
supplied with oil direct from the main oil 

gallery. The timing gears are lubricated through OI 
a splash port on the front of the block. The big- = 
end bearing journals are each supplied with oi] 
through diagonal drillings from the nearest 
crankshaft bearing. The rear side of the piston 
is splashed with oi] through a drilling in the 
big-end every time the crankshaft revolves. Some 
of the oil wiped off the cylinder walls by the oil 
control ring passes through a port into the oil 
return channel to the piston pin which is also 
splashed with oi]. An oil channel machined in the 
camshaft journal bearing and extending over about 
160° of its periphery feeds a metered amount of 
oil to the tappets every time the camshaft 
revolves. The oi] passes to the rocker arms via 
the hollow tappets and pushrods. The oil] flowing 
back into the sump from the tappets lubricates the 
cams of the camshaft and the distributor drive 
gear. 
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C/21/5 





Fig.2. Lubrication circuit. 


Closed ventilation system, Fig.3 


The engine has a semi-closed ventilation system. 
Crankcase ventilation is dependent upon the amount 
of air drawn in by the engine as it runs and on 
the throughput of a regulating valve. The fresh 
air passes into the left hand rocker cover through 
the oil filler neck and flows through the 
crankcase. The air passes through the regulating 
valve in the right hand rocker cover, along a hose 
connected to an intermediate flange under the 
carburettor, back into the engine. 


The engine ventilation system is beneficial to 
emission control because all the combustible gases 
are burnt in the engine. 


C/21/6 





Fig.3. Closed engine ventilation system. 
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ENGINE 


GENERAL DESCRIPTION (cont'd) 


Engine identification code and engine serial 
nuinbers 


In some countries it is a legal requirement that 
engines have an identification code and serial 
number, Fig.4 shows where the information is 
stamped in the engine. The letters and figures 
must be at least 6 mm high. Code and serial 
number must be stamped (e.g. on replacement 
engines) so as to be clearly identifiable by a 
testing authority. 


The engine number consists of a two-digit code for 
the Thar year and month and a five-digit serial 
number. A five-pointed star is stamped before and 
after the complete seven-digit serial number. 








The engine code indicates the cubic capacity and Fig.4. 'F' engine 


compression ratio of the engine. A - engine code 

B - build date 
Example: C - engine number 
H = 3,0 litres 
X = LC (low compression) 


SERVICE ADJUSTMENTS AND CHECKS 


When the oi] level is checked, the vehicle must be 
Standing on level ground and the engine must be 
warm. Wait a short time before making the check 
so that the oi] distributed throughout the engine 
can return to the sump. 


Withdraw dipstick, wipe with a non-fluffy rag, 
reinsert dipstick and withdraw it again (dipstick 
ring must face outwards). The oil film on the 
dipstick indicates the oil level in the sump which 
should lie between the two marks, Fig.5. The 
amount of oi] needed to raise the level from the 
bottom to the top mark is 1,0 litre. When 
necessary top up through the oil filler using 
engine oil to the designated FORD specification. Fig.5. Oi] dipstick. 





Topping up is only needed when the oi] level 
reaches the bottom mark. Do not let the oil level 
drop below this. Never top up beyond the top mark 
as the surplus oil will be wasted, i.e. oil 
consumption is increased. 


Engine oil and full-flow oi] filter must be 
replaced every 10,000 km (6000 miles). Oi] and 
filter replacement will be required at shorter 
intervals in severe operating conditions, e.g. 
lots of short trips, frequent cold starting, dusty 
roads. 


If the specified engine oi] is not used, increased 
wear or engine damage will inevitably result. The 
oi] film will break up and parts under high 
thermal stresses will wear faster. Residues will 
collect in the sump and clog the oilways. In 
addition, poor quality 07] does not protect 
against corrosion so rust will form on cylinder 
walls. After a fairly short time the engine will 
lose power and fuel and oi] consumption will 
become unnecessarily high. Always use a branded 
0i] complying with the FORD specification. 
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ENGINE 





sPECTAL SERVICE TOOL RECOGNITION 


























21-007 





Valve stem oil seal installer 


21-011-B8 Crankshaft rear oil seal replacerr 


(used when oi] seal carrier is cut out) 





Piston pin installer 


21-023 





Universal spindle 
(only used in conjunction with 
engine stand) 









Crankshaft rear oi] seal installer 
(used when oil seal carrier is not cut out) 






Engine mounting bracket 
(only used in conjunction with 21-023) 


Engine mounting bracket 
(attachment for 21-032) 


Crankshaft needle bearing remover 
(flywheel bearing remover) 








Valve guide reamer 


21-044 Flywheel bearing replacer and clutch disc 
< aligner 
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C Sord 2 ENGINE 


SPECIAL SERVICE TOOL RECOGNITION (cont'd) 





Oil seal retainer cutter (seal carrier) 


Valve spring compressor 


Crankshaft front o7] seal installer 


Inlet manifold wrench 


Engine lifting bracket 


Crankshaft rear oi] seal extractor 
(used when oil seal carrier is cut out) 





The existing valve spring compressor 21-056 must 
be ground down 4 mm at the point shown in Fig.6, 
to allow trouble-free working on Transit models 

when the V6 engine is installed. 


This modified tool can still be used on other 
engines. 





TR21- 306 


Fig.6. Rework valve spring compressor 21-056. 
A - 4 mm 
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SERVICE AND REPAIR OPERATIONS CONTENT 


ENGINE Described Contained Also applicable to certain. 


in this in variants in the following 
Publication operation model range: 





21 111 Engine - check compression X 
21 112 Oil pressure - check X 
21 132 Engine - remove and instal] X 
21 134 8| Engine - dismantle and X 


reassemble (engine removed) 
21 154 sump - remove and install ~ 


21 163 Cylinder head - remove and X 
install (one) 


21 165 5] Cylinder head - replace X 
(cylinder head removed) 


21 213 Valve clearances - adjust X 





21 231 9 | Valve seat - cut (one) (valve ~ 21 233 9 


removed) 





21 233 9| Valve guide - ream (one) (valve 
removed) X 


21 238 =| Seals - valve stem - replace (all) X 


21 332 Timing gears - remove and X 
instal] 


21 467 Seal - crankshaft front - - 
replace 


21 468 4] Seal - crankshaft rear - replace X 
(engine or transmission removed) 


21 505 5] Piston - replace (piston and X 
connecting rod removed) 
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ENGINE 


SERVICE AND REPAIR OPERATIONS 





21 111 ENGINE - CHECK COMPRESSION 
TESTING EQUIPMENT REQUIRED: 
Conventional compression tester 


NOTE: Differences in compression tester design and 
variations in starter motor speeds normally make 
it impossible to do more than check that the 
compression is the same in all the cylinders. The 
actual compression depends on a number of factors 
and can only be measured if certain preconditions 
exist. 


The engine should be at normal operating 
temperature and valve clearances should be 
correctly adjusted. 





Fig./. Compression tester. 


To check 


1. Disconnect low-tension lead from the coil 
(terminal 15). 


2. Disconnect HT leads and remove spark plugs. 


3. Insert graph paper in tester. Connect tester, 
pushing rubber seal firmly into the spark plug 
bore in cylinder no.1, Fig./7. Crank engine on 
Starter with throttle fully opened until the 
needle on the tester stops rising. 


4. Vent the tester, adjust graph paper for the 
next cylinder and repeat the procedure 
described in sub-operation 3 with all the 
other cylinders. 


5. Refit spark plugs and tighten to specified 
torque. Reconnect the HT leads in the correct 
order, Fig.8. 


6. Reconnect the low tension lead to the coil. 





C/21/51 


Fig.8. Arrangement of HT leads. 
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21 112 OIL PRESSURE - CHECK 





TESTING EQUIPMENT REQUIRED: 
Oil pressure test gauge 


NOTE: The actual oil pressure depends on various 
factors (engine speed, oi] temperature, oi] pump 
rotor clearance etc.). Measurement should always 
be carried out with the oi] at a temperature of 
80°C. 


Minimum oi] pressure should be: 


1,0 Bar at idling speed and | ‘ YX 
2,8 Bar at 2000 rev/min / f 
b Wh 1 te~* 





Fig.9. Oil pressure switch. 


To measure oi] pressure 


1. Detach connecting lead from oil pressure 
switch and unscrew oil pressure switch, 
Fig.9. 


2. Screw test gauge connector into bore for oi] 
pressure switch - use adaptor as necessary. 


3. Start engine and check oil pressure at idling 
speed and at 2000 rev/min. 


4. Disconnect test gauge and connectors, refit 
oil pressure switch and reconnect lead. 


If pressures are not as specified, first check the 
oil pump and relief valve, Fig.19, as the 
potential source of the fault. 

The following faults can occur for instance: 


Pressure too high at speeds above 2000 rev/min 
(approx. 5,5 Bar): 


- Relief valve not opening due to dirt ingress. 
Pressure too low over entire speed range: 

- Strainer clogged. 

- Suction pipe loose or broken, oi] pump worn. 
Pressure too low in lower speed range: 


- Relief valve sticking open due to dirt ingress. 





Fig.10. Oi] pump dismantled. 


A - Casing D - Cover 
B - Outer rotor E - Relief valve 
C - Inner rotor complete 
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21 134 ENGINE - REMOVE AND INSTALL 





SPECIAL SERVICE TOOLS REQUIRED: 


Engine lifting bracket 21-068 


To Remove 


1. 
rae 


Disconnect battery earth strap. 


Disconnect tube of screen washer system at T- 
piece and unscrew hood at the hinges (4 
screws). 


. Detach hot air hose from preheater (1 screw), 


disconnect vacuum hose and remove air cleaner 
with brackets (3 screws). 


. Drain coolant into a collecting tray. Do this 


by detaching the bottom radiator hose from the 
water pump, Fig.1l, and the top hose from the 
thermostat housing. 


. Unscrew connecting pipe to the overflow tank 


from the bodywork (2 screws), Fig.12. 


. Detach the bottom end of the radiator from the 


mountings on the crossmember (2 bolts). 


. Disconnect the hood release cable at the leg 


spring, Fig.13, and unscrew from the radiator 
grille panel. 


. Remove right and left hand headlamp units (2 


screws in each case). 





——, 





Yr 
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Fig.13. Remove hood release cable. 
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9. Release bumper with bracket (2 nuts) and 
detach the side pieces from the clips. 


W 


een 
VLD \ 


\ 


10. Remove radiator grille panel complete with 
radiator, overflow tank and connecting pipe 
(19 bolts), Fig.14. 





oe 





Fig.14. Remove radiator grille panel with 
radiator. 
11. Detach hot water hoses of heater from bulkhead 
and inlet manifold connector, Fig.15. ~ 


12. Disconnect throttle linkage at carburettor 
(clip), Fig.16. Unbolt mounting bracket from 
inlet manifold (2 bolts) and detach with 
throttle cable and linkage. Remove choke 
operating cable. 





Fig.15. Remove hot water hoses. 
13. Detach brake servo vacuum hose from connector 
on manifold and disconnect fuel line from the — 
fuel pump. 


14, Disconnect leads from oi] pressure switch, 
alternator, temperature gauge sender unit and 
ignition coil and detach earth strap. 





15. Disconnect starter motor lead and remove the 
starter motor (2 bolts). 


Fig.16. Disconnect throttle linkage. 
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16. Release the exhaust pipes from the exhaust 
manifolds (2 nuts in each case), Fig.17. 


17. Slacken clutch cable at pedal mounting in 
passenger compartment, Fig.18. Disconnect 
clutch cable from clutch release lever and 
draw out of the engine mounting. 


18. Attach engine lifting bracket 21-068 to the 
engine, Fig.19. Undo the two rubber 
insulators from the engine mounting (2 nuts). 


19. Remove clutch housing cover (4 clips) and 
disconnect the engine from the clutch housing 
flange (6 bolts). 


20. Support the gearbox, draw engine forwards with 
the engine lifting bracket and then lift it 
out of the vehicle. 





To Install 


Fig.18. Slacken clutch cable. 
21. Lower engine into the vehicle using engine 
lifting bracket 21-068. Slide engine onto the 
lightly greased transmission input shaft and 
attach to the clutch housing flange using 2 
bolts partially tightened. 


22. Insert all the flange bolts and tighten them 
evenly to the specified torque. Refit clutch 
housing cover. 





Fig.19. Attach engine lifting bracket. 
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23. Fix the rubber insulators of the engine 
mounting, Fig.20, and detach engine lifting 
bracket. 


24. Attach clutch cable to clutch release lever, 
Fig.21, and adjust at pedal mounting in 
passenger compartment. 


25. Attach exhaust pipes to exhaust manifolds. 


26. Install starter motor and connect starter 
motor lead. 


27. Reconnect leads to alternator, oil pressure 
Switch, temperature gauge sender unit and coil 
and re-attach earth strap. 


28. Re-attach fuel line to fuel pump, Fig.22, and 
secure brake servo vacuum hose to the 
connector on the inlet manifold. 


29. Refit choke operating cable and adjust. Bolt 
throttle cable with mounting to inlet 
manifold. Attach throttle linkage to 


carburettor and adjust throttle cable. 


30. Attach hot water hoses to heater radiator (in 
bulkhead) and inlet manifold connector. 


31. Insert radiator grille panel complete with 
radiator and overflow tank, and bolt securely. 


We 
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Fig.22. Attach fuel line. 
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32. Fit bumper with bracket and secure side 
pieces. 


33. Refit both headlamp units. (See operation 32 
115) Attach hood release cable to leg spring 
and secure to radiator grille panel. Adjust 
hood release cable. 


34. Secure bottom end of radiator in the mountings 
on the crossmember, Fig.23, and screw 
connecting pipe running to the overflow tank 
to the bodywork. 


35. Slide on top and bottom radiator hoses and 
tighten the hose clips, Fig.24. Pour in 
coolant. Check engine oi] level and top up as 
necessary. 


36. Refit hood and line up correctly. Fit tube of 
screen washer system onto the T-piece and 
secure. 


37. Attach battery earth strap and carry out 
engine adjustments at normal operating 
temperature as specified. Set dwell angle, 
ignition timing, idling speed and CO-content. 


38. Recheck coolant on reaching temperature needed 
to open the thermostat. Then refit air 
cleaner complete with vacuum and hot air 
hoses, Fig.25. 





Fig.25. Fit air cleaner. 
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TR21-369 


Fig.26. Sectional view of the 'F' engine. 
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21 134 8 ENGINE - DISMANTLE AND REASSEMBLE 


(Engine removed) 


SPECIAL SERVICE TOOLS REQUIRED: 


Universal spindle 21-023 
Crankshaft rear oi] seal installer 21-030 
Engine mounting bracket 21-032 
Attachment for engine mounting bracket 21-033 
Flywheel bearing remover 21-036 
Flywheel bearing installer and clutch 

plate aligner. 21-044 
Crankshaft front oi] seal installer 21-059 





To Dismantle 


1. Detach right hand exhaust manifold (6 bolts) 
and secure the engine to the engine stand 
using universal spindle 21-023 and engine 
mounting bracket 21-032/-033, Fig.27. 


2. Drain off engine oi]1. Unscrew oil filter with 
standard clamping tool, Fig.28, and withdraw 
011 dipstick. 


3. Unbolt clutch pressure plate (6 bolts) with \ Vea 
plate from the flywheel. \ \ 





4. Remove alternator with bracket (4 bolts) and 
detach the drive belt. Undo centre fixing 
bolt and remove fan with coupling, Fig.29, and 
unbolt driving hub with belt pulley (4 bolts). 


5. Detach spark plug connectors and remove 
distributor cap with HT leads. Remove spark 
plugs. 





Fig.29. Fan and fluid coupling. 
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6. Detach fuel and vacuum lines from carburettor 
and disconnect engine breather hose from the 
rocker cover. 


7. Detach carburettor complete with deceleration 
valve and governor (2 bolts), Fig.30. 


8. Remove water connector (2 bolts) and withdraw 
thermostat. Check thermostat, see Section 
24, 





9. Remove distributor (1 bolt) with vacuum line. 


10. Remove the rocker covers (12 bolts). Release 
rocker arms, swing to the side and lift out 
pushrods, Fig.3l. 


NOTE: Do not mix up pushrods when removing and 
reinstalling. 


11. Detach inlet manifold (8 bolts). 





12. Remove cylinder heads, undoing cylinder head 
bolts in the opposite sequence to that used 
when tightening them (see tightening 
sequence), Fig.64). 


13. Detach fuel pump (2 nuts) with fuel line from 
timing cover, Fig.32. 





Fig.32. Remove fuel pump. 
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14, Remove sump from underneath, Fig.33, so that 
no oily sludge or metal particles get into the 
engine. 


4 
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15. Remove carbon deposits from the upper edges of 
the cylinders with a scraper, taking care not 
to touch the area over which the piston rings 
run. 


NOTE: Make sure that the carbon does not get into 
the cylinders. TR21-335 





Fig.33. Unbolt sump. 


16. Position engine block vertically and press out 
valve tappets using a bent brass wire, Fig.34, 
having first placed a large oil drip tray 
underneath. 


NOTE: Do not mix up tappets when removing and re- 
installing. 


17. Detach crankshaft belt pulley (1 bolt) and 


timing cover (11 bolts). 
oh Cl— 
@) 0 
KS 
(/ Kw) 
18. Unbolt water pump from the engine block (7 XQ 
bolts). TR21-325 





Fig.34. Press out valve tappets with a bent 
brass wire. 


19. Remove camshaft gear (1 bolt) with eccentric 
disc and take off camshaft retaining plate (2 
bolts.. Withdraw camshaft with spacer ring. 


20. Remove intermediate plate and its 
reinforcement. 





TR21-315 


Fig.35. Intermediate plate reinforcement. 
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21. 


22. 


23. 


24. 


25. 


Turn the engine further to catch any remaining 


(011, loosened carbon or coolant). 


Remove the oil pump complete with the suction 
pipe, Fig.36, (5 bolts) and lift out 
driveshaft. 


Using special tool 21-036, draw pilot bearing 
out of the crankshaft, Fig.37. 


Pull off crankshaft gear using a standard 
tool. 


Check that all the big end and main bearing 
caps are marked for refitting later, Fig.38. 


- Remove the big end bearing caps one at a time 


with the bearing shells. Press pistons 
together with connecting rods and bearing 
Shells out of the block. If the bearing 
shells are to be taken out before the piston 
is removed, these should be marked according 
to the connecting rod to ensure correct 
location later. 


g 
TR21-326 








Fig.36. Oi] pump with suction pipe. 





Fig.37. Withdraw pilot bearing with special 
tool 21-036. 





Fig.38. Markings on main bearing caps. 
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27. Unbolt the flywheel (6 bolts). 


28. Remove oi] seal carrier (4 bolts) and 
intermediate plate (5 bolts) at rear of TR 21-311 
engine, Fig.39. 





Fig.39. Oi] seal carrier with intermediate 
plate. 


29. Remove main bearing caps with associated 
bearing shells. When removing the centre main 
bearing cap, note the position of the thrust 
washer halves and mark accordingly, Fig.40. 





Fig.40. Thrust washer halves. 


30. Lift the crankshaft out of the block. Remove 
the bearing shells and mark for refitting 
later as appropriate. 


31. Remove oil seals from timing cover and oi] 
seal carrier using a drift, Fig.4l. 


TR21-328 





Fig.41. Drive oi] seal out of the carrier. 
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To reassemble 


The time the unit has been in service, the extent 
of any engine damage and intended further use of 
individual components determine the degree and the 
nature of the cleaning required prior to 
reassembly. This applies in particular to the 
cylinder block with its corners, angles and 
drillings. Remove all sealing plugs and covers as 
necessary and clean their seats using suitable 
cleaning agents and tools (brush, scraper). The 
oilways in particular, Fig.42, must be free of 
dirt and metal particles. When press-fit covers 
and water plugs are removed, these must be 
replaced with new ones, just like any other seals, 
whenever engine repairs are made. 


FITTING MAIN BEARINGS 





Parent bore in cylinder block - C/21/5 
When of standard size, the parent bore in the 
cylinder block is unmarked. With a 0,38 mm Fig.42. Lubrication circuit. 


oversize bore, the bearing caps are marked with a 
white line, Fig.43. 





Fig.43. Colour markings on main bearing caps. 
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Crankshaft main bearing journals 


When of standard diameter, the crankshaft main 
bearing journals are unmarked. With 0,25 mm 
undersize journals, the crankshaft is marked with 
a green Jine on the first balance weight, Fig.44. 


Crankshaft big-end bearing journals 


When of standard diameter, the crankshaft big end 

bearing journals are also unmarked. With 0,25 mm 

undersize big end bearing journals, the crankshaft 
is marked with a green spot on the first web next 

to the journal, Fig.45. 


Crankshafts with undersize main and big end 
bearing journals are marked with both the coloured 
line and the spot on the first web at the front 
end. 





Fig.45. Colour marking on big end bearing journal. 


Bearing shells 


Standard sized main and big end bearing shells do 
not have any coloured markings. Oversize bearing 
Shells have a corresponding inscription on the 
back (see parts microfilm). The green mark is 
made on the side on the outer edge, Fig.46. 


Whenever new bearing shells are selected, always 
refer to the parts microfilm to check they are the 
right ones, and take measurements as well. 


Bearing journals, bores and bearing shells must be 
measured individually to ensure compliance with 
the specified bearing tolerances (see Technical 
Data). 





Fig.46. Bearing shel] with coloured mark. 
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Determining bearing clearance 


Measurements of bearings (even with undersize 
crankshafts) can be eliminated and selection of 
the required bearing shells made easier if 
“PLASTIGAGE" (type Pg-1) made by: 


PERFECT CIRCLE CORPORATION, 
HAGERSTOWN, INDIANA/USA 


is used. 


"PLASTIGAGE" is the brand name of a precisely 
calibrated plastic filament. 


Supplier: Federal German Republic 
K.H. Ern/Motorenteile GmbH 
Schinkelstr. 46-48 

D-4000 Dusseldorf 

Tel. 02 11/35 35 36 


Supplier: U.K. 

Norman Gaydon (International) Ltd 
68 London Road 

Southend on Sea 

Essex SS1 1PG 


Requirements for using "Plastigage" 


a) Bearing must be dry and clean. 


b) Crankshaft must not be turned during the 
measuring operation 


c) Measurement should be made at point close to 
respective dead centre position 


d) Do not seat bearing caps with hard blows 


Place a length of this filament on crankshaft main 
bearing or big end bearing journal across the 
bearing, Fig.47, then fit main or big end bearing 
cap with bearing shell and tighten to specified 
torque. The plastic filament will be compressed 
more or less according to the bearing clearance. 
Remove bearing cap again. 


Each main bearing must be measured individual ly 
without the other bearing caps being fitted. 


The width of the compressed plastic filament can 
be measured on a scale printed in the PLASTIGAGE 
pack, Fig.47. The reading gives the bearing 
clearance. 


Always use bolts in good condition when securing 


crankshaft bearing caps. Do not tighten these 
beyond the specified torque. 


Measuring piston clearance 


a) Fit main bearing caps without bearing shells 
and secure to specified torque. 


b) Turn engine block through 180° and measure 
cylinder bores with standard measuring tool. 


c) If diameter of cylinder bore is found to be 
too much for the existing piston size, the 
block must be overhauled or replaced. Fit 
cylinder block with new pistons correspondin 
to cylinder bore classification. 


d) Before fitting the pistons, check the gaps of 
the piston rings, Fig.48. The indicated 


dimensions (see Technical Data) relate to the 
gauge ring used in production and cylinder 
measurements may exceed these by 0,15 mm. 


P21-119 





Fig.4/. Measuring bearing clearance. 
A - Calibrated plastic filament 
B - Compressed plastic filament 
C - Measuring scale 
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Fig.48. Check piston ring gaps. 
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32. Press in oi] seal of carrier using special 
tool 21-030 and oil seal of timing cover using 
special tool 21-059, Fig.49. 





Fig.49. Fit oil seals. 
A - rear oi] seal carrier 
33. Press new pilot bearing into the crankshaft B - timing cover 
using special tool 21-044, Fig.50. Fit 
crankshaft gear together with belt pulley, 
washer and bolt. 


34. Place main bearing shells dry in cylinder 
block, then moisten with engine oil and insert 
the crankshaft. 


35. Fit main bearing caps complete with oiled 
bearing shells. Make sure that thrust washer 
halves are fitted in bearing providing axial 
guidance, Fig.51. 


NOTE: The arrow on the main bearing caps must 
point towards the belt pulley. 





Fig.51. Thrust washer halves. 
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36. Tighten bearing cap bolts evenly to the 
specified torque, Fig.52. Only tighten bolts 
fingertight on bearing providing axial 
guidance. First, press the crankshaft to the 
rear as far as it will go and then slide it 
Slowly forwards as far as it will go and hold 
it in this position. Tighten bolts of bearing 
cap to specified torque in this position. 
(This procedure is required to ensure that the 
thrust washer halves bear uniformly). 





TR21-319 


Fig.52. Torque main bearing cap bolts. 


37. Check crankshaft end float with a dial 
indicator, Fig.53, (see Technical Data). 


38. Crank the engine and moisten camshaft 
bearings, camshaft and retaining plate with 
oil. 


39. Install camshaft from front bearing end, 
Fig.54. Prior to fitting, slide spacer ring 
onto the camshaft with the chamfered side 
inwards and insert the parallel key. 

Screw the retaining plate in position. 
Tighten screws to specified torque. 





Fig.54. Instal] camshaft. 
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40. Coat outer periphery of front end of the 
cylinder block and the back of the front 
intermediate plate with sealing compound. 
Locate the gasket and fit the intermediate 
plate to the cylinder block with the 
reinforcement, only tightening finger-tight, 
Fig.55. Insert two further screws in the 
bottom holes in the intermediate plate for 
guidance. Remove these once the intermediate 
plate and reinforcement have been tightened 
down. 


41. Slide on camshaft gear with the spot lined up 
on the mark on the crankshaft gear. (The 
Slots for the keys must face one another.) 
Fit screw with eccentric disc and tighten to 
the specified torque. 


NOTE: As the crankshaft gear carries two marks, 
make sure that camshaft gear is only fitted as 
shown in Fig.56. 





42. Check camshaft end float with a dial Fig.56. Spot marks on camshaft and crankshaft 
indicator, Fig.57, (see Technical Data). gears. 


43. Coat outer periphery of mating face of timing 
cover and the front side of the intermediate 
plate with sealing compound. 





Fig.57. Check camshaft end float. 
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44. Fit gasket and mount timing cover, centering 
the cover with the aid of the crankshaft belt 
pulley, Fig.58. Tighten bolts to specified 
torque. 


NOTE: Bolts are of different lengths. 


45. Fit crankshaft belt pulley and tighten bolt to 
specified torque. Fit water pump. 





Fig.58. Centre timing cover with crankshaft belt 
46. Turn the engine. Fit rear oi] seal carrier pulley. 
with new oi] seal (sealing lip lightly oiled) 
and secure to specified torque. 


47. Locate intermediate plate and secure in place. 
Fit flywheel, Fig.59, and tighten down to the 
specified torque. 


48. Moisten pistons and cylinder bores with engine 
oi]. Turn piston rings so that the gaps are 


as far apart as possible. 


NOTE: Ring gaps must never be located in line one 
under the other - see Technical Data. 





49. Compress the piston rings using a standard 
piston ring compressor and press piston into 
the cylinder with the aid of a hammer handle, 
Fig.60, guiding the connecting rod onto the 
big end journal by hand. 


NOTE: Pistons and connecting rods must be fitted 
with the front markings pointing towards the 
timing cover, Fig.60. 


50. Turn the engine. Insert connecting rod 
bearing shell, oil and press firmly against 
the big end journal. 





Fig.60. A - front marks on pistons and 
connecting rods 
B - fit pistons using a ring 
compressor 
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51. Fit big end bearing cap complete with oiled 
bearing shell. Tighten bolts to the specified 
torque, Fig.6l. 


NOTE: Check that the connecting rod has enough end 
float on the big end journal. 


52. Install oil pump complete with suction pipe 
and drive shaft, Fig.62. Tighten screws to 
specified torque. 


NOTE: When using a new or overhauled oi] pump, 
this must be turned over by hand and filled 
with engine oi] before it is fitted. 


53. Coat cylinder block mating surface with 
sealing compound at junction with timing cover 
and oi] seal carrier and locate sump gaskets. 


94. Fit sump and tighten bolts to specified 
torque. 


55. Tighten oil drain plug to specified torque, 
fitting a new seal. 


NOTE: A new seal must be used whenever the oil is 
changed or the oil] drain plug is unscrewed. 


56. Turn the engine. Lightly oil valve tappets 
and insert in the cylinder block. 


57. Place cylinder head gasket over the guide 
Sleeves on the cylinder block, Fig.63. 











Fig.62. Oil pump complete with suction pipe. 
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Fig.63. Cylinder head gasket in position. 
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58. Fit complete cylinder heads. Insert the bolts 
(having lightly oiled the underside of the 
bolt head and the thread) and tighten to the 
specified torque in three stages (see 
Technical Data) in the order shown in Fig.64. 


(| 
ys Oe ) 
loi? Ay 
} 


59. Coat mating faces on cylinder block, cylinder 
heads and inlet manifold with sealing 
compound, Fig.65, and fit a new inlet manifold 
gasket. 





Fig.65. Coat mating faces with sealing compound. 


60. Fit inlet manifold and tighten bolts to the 
specified torque in three stages as shown in 
the drawing in Fig.66. 





Fig.66. Tightening sequence - inlet manifold 
bolts. 
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61. 


Moisten push rods with engine oil at both ends 
and place in the push rod sockets. Locate the 
rocker arms on the push rods and do up 
adjusting nuts fingertight. 


NOTE: Adjusting nuts should be replaced with new 


62. 


63. 


ones if they do not have an adequate clamping 
action. 


Adjust valve clearances, see operation 21 
213. 


Install distributor: 

Position piston in cylinder 1 at 6° BTDC. The 
vacuum unit must face the front and the 
distributor rotor must point towards the no.1 
break-contact in the distributor cap. Fit the 
distributor and secure in place, Figs.67 and 
68. 


64. Fit rocker covers using new gaskets. Insert 


65. 


spark plugs and tighten to specified torque. 


Insert thermostat in inlet manifold, Fig.69, 
locate gasket and fit water connector. 


TR21-371 





Fig.6/7. Timing marks. 





Fig.68. Position of distributor for 
installation. 





TR 21-334 


Fig.69. Position in which thermostat is installed. 
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66. 


NOTE: Belt tension should be checked with a 
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Fit fuel pump, Fig./0, with gasket, on timing 
cover. . 


Fit carburettor with governor and deceleration 
valve, using new gaskets. 


Fit distributor cap and connect HT leads to 
the spark plugs in the order shown, Fig./1. 
Attach vacuum line to carburettor. 





Connect engine breather hose to rocker cover 
and attach fuel line to carburettor. 
Fig./0. Fuel pump with drive. 


Bolt belt pulley in place together with 
driving hub and fit fan with coupling. Fit 
alternator with bracket. 


Fit drive belt and tension. 


measuring instrument (if available), see 
Technical Data. Otherwise, drive belt tension 
can be checked by applying normal finger 
pressure in the middle of the longest belt 
run. Total deflection - 13 mm (0,5 in) 


Screw on new oil filter cartridge until the 
rubber seal makes contact with the casing, 

then tighten another 270°. Moisten rubber 

seal with engine oil before fitting. 


Centre clutch disc using special tool 21-044, 
Fig./2. Slip pressure plate over the locating 
dowels and secure to specified torque. 


Insert oi] dipstick and detach engine from the 
stand. Attach right hand exhaust manifold. 





TR21-345 


Fig.72. Centre clutch disc with special tool 


21-044, 
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21 163 ENGINE - REMOVE AND INSTALL 


SPECIAL SERVICE TOOLS REQUIRED: 


Inlet manifold wrench 21-066 


Remove 


_ 


. Disconnect battery earth strap. 


. Remove hot air hose from preheater (1 screw), 


detach vacuum hose and remove air cleaner with 
the brackets (3 bolts), Fig.73. 


Drain coolant into a collecting tray by 
detaching bottom radiator hose from water 
pump, Fig./4, and top hose from thermostat 
water connector. 


Detach heater hot water hoses from thermostat 
housing and connector on inlet manifold. 


Disconnect throttle linkage at carburettor 
(clip), Fig.75. Detach mounting bracket from 
inlet manifold (2 bolts) and remove with 
throttle cable and linkage. Remove choke 
Operating cable. 


Detach brake servo vacuum hose from the inlet 
manifold. 


. Detach fuel and vacuum lines from the 


carburettor and disconnect engine breather 
hose from rocker cover. 








Fig./5. Disconnect throttle linkage. 
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8. 


Remove carburettor complete with deceleration 
valve and governor (2 bolts), Fig./76. 


- Detach HT leads from ignition coil and spark 


plugs and remove distributor cap complete with 
HT leads. Unscrew spark plugs. 


Disconnect leads from alternator, temperature 
gauge sender unit and coil. 


. Remove distributor (1 bolt) with vacuum line. 


. Release alternator on adjusting arm and detach 


the drive belt. Unbolt alternator (4 bolts) 
complete with bracket from cylinder head. 
cae needed when removing right hand cylinder 
head). 


. Remove rocker covers (12 bolts). Release the 


rocker arms on the cylinder head to be 
removed, swing them to one side and lift out 
push rods, Fig.//7. 


NOTE: Do not mix up push rods when removing and 


14, 


installing. 


Remove inlet manifold (8 bolts), Fig./78. 








Fig.78. Remove inlet manifold. 
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15. 


16. 


erties exhaust pipe from exhaust manifold (2 
nuts). 


Detach cylinder head, undoing cylinder head 
bolts in the reverse order so that used when 
tightening (see tightening sequence, Fig.80). 


To Install 


17. 


Clean the mating surfaces (inlet manifold - 
cylinder heads - cylinder block) and locate 
new cylinder head gasket over the locating 
sleeves on the cylinder block, Fig./79. 


NOTE: Cylinder head gaskets are marked "OBEN VORN" 


18. 


19. 


("TOP FRONT"). 


Fit cylinder head in place, insert bolts 
(having lightly oiled underside of bolt head 
and thread) and tighten to the specified 
torque in three stages (see Technical Data) in 
the order shown in Fig.80. 


Attach exhaust pipe to the exhaust manifold. 


Moisten push rods with engine oil at both ends 
and insert in the push rod sockets. Locate 
the rocker arms on the push rods and do up 
adjusting nuts fingertight. 


NOTE: Adjusting nuts must be replaced with new 


2l. 


ones if they do not have adequate clamping 
action. 


Coat mating faces of cylinder block, cylinder 
heads and inlet manifold with sealing 
compound, Fig.81, and fit new inlet manifold 
gasket. 





Fig.81. Coat mating faces with sealing compound. 
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22. 


23. 


24. 


25. 


NOTE: The drive belt tension should be checked 


26. 


2/. 


28. 


29. 


Fit inlet manifold and tighten the bolts to 
the specified torque in three stages as shown 
in the diagram, Fig.82. 


Install the distributor: 

Set the piston of cylinder 1 to 6” BTDC. The 
vacuum unit must face the front and the 
distributor rotor must point towards the No.l 
break contact in the distributor cap. Fit 
distributor and secure in position, Figs.83 
and 84. 





Fig.82. Tightening sequence - inlet manifold 
bolts. 


Secure alternator with bracket to cyliinder 
head. (Only needed when the right hand 
cylinder head is being fitted). 


Fit drive belt and tension. 


with a measuring instrument (if available), 
see Technical Data. Alternatively, the drive 
belt tension can be checked by applying normal 
finger pressure in the middle of the longest 
belt run. Total deflection - 13 mm (0,4in). 


Adjust valve clearances, see operation 21 TR21-371 





Fig.83. Timing marks. 


Fit rocker cover, using new gasket. Insert 
Spark plugs and tighten to specified torque. 


Reconnect leads to alternator, temperature 
gauge sender unit and ignition coil. 


Fit carburettor with governor and deceleration 
valve, using new gaskets. 





Fig.84. Position of distributor for installation. 
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30. 


35. 


38. 


Fit distributor cap and connect HT leads to 
spark plugs and coil in the sequence shown in 
Fig.85. Attach vacuum line to carburettor. 


. Connect engine breather hose to rocker cover 


and fuel line to carburettor. 


- Secure brake servo vacuum hose to connector on 


inlet manifold. 


. Fit choke operating cable and adjust. Secure 


throttle cable with mounting bracket to inlet 
manifold. Attach throttle linkage to 
carburettor, Fig.86, and adjust throttle 
cable. 


. Attach hot water hoses to thermostat housing 


and connector on inlet manifold. 


Refit top and bottom radiator hoses and secure 
hose clips, Fig.87. Fill with coolant. 


Reconnect battery earth strap and carry out 
engine adjustments at operating temperature as 
specified. Set dwell angle, ignition timing, 
idling speed and CO-content. 


. On completing the adjustments with the engine 


at normal operating temperature, detach the HT 
leads from the spark plugs and remove the 
rocker cover. 


Retighten cylinder head and inlet manifold 
bolts to specified torque as indicated in 
Figs.80 and 82 (using Special Tool 21-066). 


. Fit rocker cover, reconnect HT leads and fit 


air cleaner. 





C/21/51 


Fig.85. Arrangement of H.T. leads 
(firing order). 








Fig.87. Fit top radiator hose 
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21 165 5 CYLINDER HEAD - REPLACE 
(Cylinder head removed) 


SPECIAL SERVICE TOOLS REQUIRED: 


21~007 
21-056 


Valve stem oil seal installer 
Valve spring compressor 


To Dismantle 


1. Remove rocker arms complete with rocker guides 
and adjusting nuts, Fig.88. 


NOTE: When existing rocker arms and rocker guides 
are to be used again, they must not be mixed 
up. 


2. Unscrew push rod guides (3 bolts), Fig.89. 


3. Remove valve springs and spring retainers with 
Special tool 21-056, Fig.90. Remove valve 
stem seals and take out valves. 


NOTE: When removing and fitting the valve springs, 
Tt is essential to ensure that the valve stem 
is not damaged by the depressed valve spring 
retainer when the valve collets are removed or 
fitted. If the valve stem is damaged there is 
no guarantee of adequate sealing. The results 
are increased 01] consumption and wear in the 
valve guide. 








TR21-323 


Fig.88. Rocker arm with rocker guide and 
adjusting nut. 
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Fig.90. Removing valve springs with special 
tool 21-056. 
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To Assemble 


NOTE: Before assembling the new cylinder head, any 
parts of the old cylinder head that are to be used 
again must be checked for wear and serviceabil- 
ity. 


4. Lubricate the valve stems with hypoid oil SQM- 
2C9002-AA and insert the valves in the valve 
guides. 


5. Mask the valve collet recesses with adhesive 
tape. Moisten the valve stem oil seals with 
oil and fit with special tool 21-007, Fig.91. 
Then remove the adhesive tape from the valve 
stem again. 


NOTE: Use new valve stem seals whenever valves are 
removed and refitted. Valve collet recesses 
must be masked with adhesive tape to avoid 
damage to the oil seals. 


6. Fit valve spring and spring retainer, compress 
using special tool 21-056 and insert valve 
collets, Fig.92. 


Make sure that the collets are correctly 
seated. 


7. Install push rod guide plates and rocker arms 
complete with rocker guide and adjusting nut, 
Fig.93. 


NOTE: Adjusting nuts must be replaced with new 
ones if they do not have adequate clamping 
action. 


NOTE: When using old valves in the new cylinder 
head, the valve heads must be reground on a 
valve grinding machine prior to fitting. Then 
proceed as follows: 


8. Grind in valves in cylinder head. Clean 
grinding paste residues from valves and valve 
seats and insert oiled valves. Continue as 
described in sub-operation 5 onwards. 


a 
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Fig.9l1. Fit valve stem oil seals. 





Fig.92. Fitting valve spring with 
special tool 21-056. 


TR21-323 





Fig.93. Rocker arm with rocker guide and 
adjusting nut. 
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21 213 VALVE CLEARANCES - ADJUST 





SPECIAL SERVICE TOOLS REQUIRED: NONE 
1. Disconnect battery earth strap. 
2. Detach hot air hose from preheater (1 bolt), 


disconnect vacuum hose and remove air cleaner 
with its bracket (3 bolts), Fig.94. 


3. Disconnect HT leads from spark plugs and 
remove rocker covers. 





Fig.94. Remove air cleaner. 
4. Crank engine solely in the normal direction of 
rotation during the valve clearance adjusting 
Operation. To adjust the first valve, 
position the mark on the crankshaft belt 
pulley in line with the "O" mark on the timing 
cover. 


To make things easier when starting to adjust 
the valve clearances, mark the belt pulley 
with three chalk lines at intervals of 120°. 
Then adjust valve clearances following the 
pattern below. See Technical Data for 
clearances. 


If the belt pulley is rocked to and fro, the 
valves of cylinder 1 or 5 will "rock", i.e. 
the two rocker arms or push rods move in 
Opposite directions. Set the valve clearance 
for cylinder 1 when the valves of cylinder 5 


"rock", Fig.95. When the belt pulley is moved 

on 120 , the valves of cylinder 3 "rock" and 
the valve clearance can be set for cylinder ) 
4. 
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Cyl. 5 rocking - adjust cyl. 1 
Cyl. 3 rocking - adjust cyl. 4 
Cyl. 6 rocking - adjust cyl. 2 
Cyl. 1 rocking - adjust cyl. 5 
Cyl. 4 rocking - adjust cyl. 3 
Cyl. 2 rocking - adjust cyl. 6 


5. Fit rocker covers using new gaskets and bolt 
down securely. Reconnect spark plugs, Fig.96 
and fit air cleaner with vacuum and hot air 
hoses. 


6. Reconnect battery earth strap. 


C/21/51 





Fig.96. Arrangement of HT leads 
(firing order). 
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21 233 9 VALVE GUIDE - REAM 
(Valve removed) 





SPECIAL SERVICE TOOLS REQUIRED: 


Valve guide reamer 21-042 


1. Place valve in valve guide and check clearance 
by pressing sideways, Fig.9/. 





Fig.97. Check clearance in valve guide by 
pressing sideways. 


2. Ream valve guide from the valve seat end using 
a suitable reamer, Fig.98. Use soluble oil or 
kerosene for lubrication. 


NOTE: After a lengthy time in service, valve 
guides show signs of ovality. Consequently, 
reaming must always be done from the valve 
Seat end. 


3. Recut valve seat as specified (see Technical 
Data) using standard tool, Fig.99. 


NOTE: Before the valve seat is recut, the valve 
guide must be checked and, if necessary, 
reamed. 


eae 
NESS) 
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Fig.99. Recut valve seat. 
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21 238 SEALS - VALVE STEM - REPLACE 





SPECIAL SERVICE TOOLS REQUIRED: 


Valve stem oi] seal installer 21-007 
Valve spring compressor 21-056 


To Remove 


1. 


on 
* 


NOTE: Do not mix up rocker arms and rocker guides 


NOTE: Valve stem oi] seals can only be replaced 


6. 


- Detach hot air hose from preheater (1 bolt), 


- Release alternator at adjusting arm and take 


- Press valve spring down with special tool 21- 


Disconnect battery earth strap. 





disconnect vacuum hose and remove air cleaner TR21-323 
with its brackets (3 bolts). 
Fig.100. Rocker arm with rocker guide and 
adjusting nut. 


Disconnect HT leads from coil and spark plugs 
and remove distributor cap with HT leads. 
Remove rocker covers (12 bolts). 


off drive belt. Swing alternator to one side. 


Remove rocker arms complete with rocker guides 
and adjusting nuts, Fig.100. 


when removing and refitting. 





when the piston of the cylinder in question is 
at TOC. 


Secure special tool 21-056 to the cylinder 
head with a nut, Fig.101. 


056 and remove valve collets, Fig.102. 
Release the valve spring and remove spring 
retainer, valve spring and oil seal. 





TR21-351 


Fig.102. Remove valve collets. 
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To Install 


8. Mask valve collet recesses with adhesive tape. 
Moisten 011] seals with oil] and fit using 
special tool 21-007, Fig.103. Then remove 
adhesive tape from valve stem. 


NOTE: Always fit new valve stem oi] seals whenever 
valves are removed and refitted. Mask valve 
collet recesses with adhesive tape to avoid 
damage to oil seals. 


9. Fit valve spring and spring retainer, compress 
with special tool 21-056 and fit valve 
collets. Make sure that collets are seated 
correctly. 


10. Position rocker arms and rocker guides on the 
push rods, Fig.104. fit adjusting nuts and 
check valve clearances (see operation 21 
213). 


NOTE: Adjusting nuts must be replaced with new 
ones if they do not have adequate clamping 
action. 


ll. Swing alternator back into position, fit drive 
belt and tension. 


NOTE: Belt tension should be checked with a 
measuring instrument (if available), see 
Technical Data. Alternatively, belt tension 
can be checked by applying normal finger 
pressure in the middle of the longest belt 
run. Total deflection - 13 mm (0,5 in). 


12. Fit rocker covers using new gaskets and 
tighten bolts evenly to specified torque. 


13. Fit distributor cap and reconnect HT leads, 
Fig.105. Fit air cleaner and reconnect 
battery earth strap. 








C/21/51 


Fig.105. Arrangement of HT leads - (firing 


order). 
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21 332 TIMING GEARS - REMOVE AND INSTALL 


SPECIAL SERVICE TOOLS REQUIRED: 


Crankshaft front oi] seal installer 21-059 


To Remove 


l. 


10. 


Disconnect battery earth strap. 


. Drain coolant into a collecting tray; do this 


by detaching bottom radiator hose from water 
pump, Fig.106, and top hose from the 
thermostat water connector. 


. Unscrew connecting pipe running to overflow 


tank from the body (2 screws), Fig.107. 


Detach bottom end of radiator from its 
mountings on the crossmember and top end from 
the body (4 bolts). 


Detach radiator overflow tank with its bracket 
from the body (4 screws) and lift out radiator 
complete with overflow tank and connecting 


pipe. 


. Remove clutch housing cover (4 clips) and 


drain off engine oil. 


. Undo sump bolts (25) and detach the sump. If 


the sump is stuck fast, prise it off sideways 
using a screwdriver. 


Release alternator on its adjusting arm and 
mounting bolts and remove the drive belt. 


. Remove fuel pump (2 nuts) with fuel line from 


timing cover. 


Remove crankshaft belt pulley (1 bolt) and 
timing cover with fan (11 bolts), Fig.108. 








Fig.108. Remove crankshaft belt pulley. 
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Eig Ere camshaft gear with eccentric disc (1 
bolt). 


12. Pull off crankshaft gear using a standard 
tool, Fig.109. 


13. Drive oi] seal out of the timing cover using a 
drift, Fig.110A. 


To Install 


14. Clean old gasket residues from the mating face 
of the timing cover and the intermediate 
plate. 


15. Install a new oil] seal in the timing cover 
with special tool 21-059, Fig.110B. 


16. Line up crankshaft gear on the keyway and 
drive on part of the way using a plastic 
hammer. Pull on gear in conjunction with belt 
pulley, washer and bolt. Detach belt pulley 
again. 


17. Slide on camshaft gear with the spot in line 
with the mark on the crankshaft gear. 
(Keyways must line up). Insert bolt with 
eccentric disc and tighten to specified 
torque. Fig.110. A - remove oil seal 

B - install oil seal 





NOTE: As the crankshaft gear has two marks, only 
fit camshaft gear as shown in Fig.111. 


18. Check camshaft end float with a dial indicator 
(see Technical Data). 


19. Coat outer periphery of timing cover mating 
face and front of intermediate plate with 
sealing compound. 





Fig.111. Spot marks on camshaft and crankshaft 
gears. 
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20. 


Fit gasket and attach timing cover, centering 
the cover with the aid of the crankshaft belt 
pulley. Tighten bolts to specified torque. 


NOTE: Bolts are of different lengths. 


21. 


22. 


Fit crankshaft belt pulley and tighten bolt to 
specified torque. Fit fuel pump, Fig.112. 


Fit drive belt and tension with the aid of the 
alternator. 


NOTE: Belt tension should be checked with a 


measuring instrument (if available), see 
Technical Data. Alternatively, the belt 
tension can be checked by applying normal 
finger pressure in the middle of the longest 
belt run. Total deflection - 13mm (0,5 in). 


. Clean mating faces of engine block and sump. 


Straighten sump mating face if bent. Stick a 
new gasket to the block using grease and fit 
sump, securing the bolts to the specified 
torque. 


NOTE: Make sure that the sump gasket is seated 


24. 


correctly. 


Fit clutch housing cover and fit oi] drain 
plug with a new seal, tightening to specified 
torque. 


Locate radiator with overflow tank and 
connecting pipe in the vehicle. Screw 
overflow tank securely to the body 


Bolt radiator securely in place at top and 
bottom, Fig.113, and attach connecting pipe 
running to overflow tank securely to the 
body. 


. Connect up top and bottom radiator hoses and 


secure hose clips, Fig.114. Fill with 
coolant. 


- Fill up with engine oil and reconnect battery 


earth lead. 








Fig.114. Fit top radiator hose. 
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21 468 4 SEAL - CRANKSHAFT REAR - REPLACE 
(Engine or transmission removed) 





SPECIAL SERVICE TOOLS REQUIRED: 


Crankshaft rear oi] seal installer 21-011-B 
Clutch plate locator 21-044 
Crankshaft rear oil seal extractor 21-096 


To Remove 


1. Remove clutch pressure plate (6 bolts) with 
clutch disc from the flywheel. 


2. Unbolt flywheel (6 bolts). 


The oi] seal carrier must be cut out using 
special tool 21-047 (see operation 21 469 4) 
before the oil seal can be replaced. 


3. Remove oil seal using special tool 21-096, 
Fig.115. 


To Install 


4. Slide the new oi] seal onto special tool 21- 
O11-B as far as the stop (if necessary, turn 
the seal to obtain satisfactory seating). 
Moisten crankshaft with engine oi] and fit the 
seal, Fig.116. 


5. Clean crankshaft flange and flywheel contact 
area, fit flywheel and tighten bolts to 
Specified torque. 


6. Fit clutch pressure plate with clutch disc, 
centering clutch disc with special tool 21l- 
044, Fig.117. Tighten clutch pressure plate 
bolts to specified torque. 





Fig.115. Remove oi] seal. 





Fig.116. Install oi] seal with special 
tool 21-011-B. 


TR21-345 





Fig.117. Centre clutch disc with special 
tool 21-044. 
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21 469 4 OIL CARRIER - CRANKSHAFT REAR - CUT 
OUT (Flywheel removed) 


SPECIAL SERVICE TOOLS REQUIRED: 


Oil seal retainer cutter 21-047 


To cut out 


1. With the knurled nut turned back (left-hand 
thread) attach special tool 21-047 to the 
flywheel flange with two bolts. 


2. Turn cutter clockwise using an open ended 
Spanner, tightening knurled nut in the 
process, until the oi] seal abutment is cut 
away from the oil seal carrier, Fig.118. 





TR21-379 


Fig.118. Cut out oi] seal carrier with 
special tool 21-047. 


3. Remove special tool from the flywheel flange 
and carefully clean the working area to ensure 
that no swarf gets into the engine. 


See operation 21 468 4 for removal and fitting 
Of oil seal. 
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21 505 5 PISTON - REPLACE 
(Piston and connecting rod removed) 





SPECIAL SERVICE TOOLS REQUIRED: 


Piston pin installer 21-014 


General 


Piston and piston pin form a unit and can only be 
replaced together. Piston pin bores and piston 
pin diameters are graded with corresponding paint 
marks and must match one another. The paint marks 
take the form of spots and are located on the 
piston crown and the outer edge of the pin. 





Fig.119. Drive out piston pin with a drift. 
The procedure using the special tool described 
below must be followed exactly as the position of 
the piston pin cannot be changed once the 
connecting rod has cooled. 


When a cylinder bore has to be enlarged 0,5 mm 
(0,20in) the remaining cylinder bores must be 
bored out by the same amount. Unequal bores would 
cause trouble because 0,5 mm (0,20 in) oversize 
could mean a piston weight increase of up to 10g. 


To Remove 


1. Drive the piston pin out of the piston using a 
drift or a press, Fig.119. 





Fig.120. Max. deviation of connecting rod from 
alignment. 
To Install 
2. Measure up connecting rod on a surface plate 


using a feeler gauge. See Fig.120. for 
maximum deviation from alignment. 


3. Clamp special tool 21-014 in the vice and 
retract guide pin fully, Fig.121. 


L 21-192 
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Fig.121. Installer 21-014. 
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4. When assembling, the front mark "F" on the 
piston must be positioned in relation to the 
"FRONT" mark on the connecting rod as shown, 
Fig.122. 





TR 21-380 


Fig.122. Relative positions of front marks. 


9. Clamp piston with the front mark facing away 
from the installer. Moisten both pin bores 
with engine oi] and slide the guide pin 
through the piston pin bore as far as the 
shoulder, Fig.123. 





L 21-194 


Fig.123. Slide guide pin through the pin bore 
as far as the stop. 


6. Slide piston pin through up to the inside edge 
of the other piston pin bore, Fig.124. 





Fig.124. Insert piston pin. 
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7, Use the stop gauge marked "Essex", Fig.125. 


L21-196 


8. Slide stop gauge into the installer, Fig.126. 


9. Heat connecting rod end using a hotplate, as 
shown in Fig.127, up to a temperature of 260° 
to 400°C. Mark piston pin bore with a 
thermochromatic coloured pencil (Faber-Castell 
2815) before heating so that the temperature 
can be monitored. When the temperature Fig.126. Fit stop gauge. 
reaches the figure indicated on the pencil 
cover, the mark on the pin bore of the 
connecting rod will change to the same colour 
as the pencil cover. 





Example 


If the pencil is green and the cover black, 
the indicated temperature of 280°C is reached 
when the green mark on the connecting rod pin 
bore changes to black. 





L 21-198 


Fig.12/7. Heat pin bore in connecting rod. 
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10. When the temperature is reached, introduce the 
connecting rod into the piston as quickly as 
possible and hold it against the intermediate 
plate of the installer. Then quickly slide 
the piston pin through the bore in the 
connecting rod as far as the stop, Fig.128. 


L21-199 





Fig.128. Slide piston pin through bore in 
connecting rod as far as stop. 


11. Allow the connecting rod time to cool before 
removal from the installer. 


NOTE: The connecting rod must remain in contact 
with the installer while it cools, Fig. 129, 
and the piston pin must be pressed right 
through. 





Fig.129. Connecting rod must remain in contact 
with installer. 
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Engine - general 


Identification code 

Firing order 

Bore 

Stroke 

Cubic capacity, effective 
Cubic capacity, fiscal rating 
Compression ratio 

Compression pressure at starter motor speed 
Idling speed 

Power output - DIN 

at 

Torque 

at 


Cylinder block 


Cast mark 
Number of main bearings 
Cylinder bore dim. - standard class A 
B 
ie 
D 
oversize 0,381 
0,762 
1,143 
1,524 
Main bearings - parent bore diameter 
oversize 
Main bearing shell inside dia. (fitted) - standard 
undersize 0,25 


0,50 
0,75 
1,00 
Width of axial control bearing 
Crankshaft 
End float 


Main bearing journal dia. - standard 
undersize 0,254 
0,508 
0,762 
1,016 
Clearance, bearing shell - main bearing journal 
Thickness of thrust washer halves - standard 
oversize 0,0635 
0,1270 
0,1905 
0, 2540 
Big end bearing journal dia. - standard 
undersize 0,254 
0,508 
0,762 
1,016 


eR ar SIT a a cad 


FORD TRANSIT ‘78: SECTION 21C-53 


March 1981 


mm 
mm 
cc 
cc 


kgf /cm2 
rev/min 
KW (HP) 
rev/min 
Nm (kgf.m) 
rev/min 
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SSSSSSATSSASSSSASS 


"EF" engine (OHV/V6) 


Je LC 


HX 
1-4-2-5-3- 
93,67 
72,415 
2993 
2945 
ac) ¢ 1 
8,84 - 10,84 
800 + 25 
74 (100) 
4300 
191 (95) 
3100 


722F-6015- 
4 
93,647 to 
93,658 to 
93,668 to 
93,678 to 
94,036 to 
94,315 to 
94,787 to 
95,178 to 
67,701 to 
68,082 to 
63,542 to 
63,288 to 
63,034 to 
62,/80 to 
62,526 to 
22,047 to 


0,076 to 
63,515 to 
63,261 to 
63,007 to 
62,753 to 
62,499 to 

0,006 to 

Cxeil to 

2,375 to 

2,438 to 

2,502 to 

2,565 to 
60,355 to 
60,101 to 
59,847 to 
59,593 to 
59,339 to 


ENGINE 


6 


BA 


93,658 
93,668 
93,678 
93,688 
94,091 
94,447 
74,828 
95 209 
67,721 
68,102 
63,580 
63,326 
63,072 
62,818 
62,564 
22,098 


0,279 
63,536 
63,282 
63,028 
62,774 
62,520 

0,059 

2,362 

2,426 

2,489 

25900 

2,616 
60,376 
60,122 
59,868 
59,614 
59, 360 





TECHNICAL DATA - “F" engine (OHV/V6) 





Camshaft. 
Number of camshaft bearings 
Drive 
Cam lift - inlet 
- exhaust 
Cam length (heel to toe) - inlet 


- exhaust 
Thickness, camshaft retaining plate 
Thickness, spacer ring 


End float 

Backlash 

Camshaft bearing journal dia. - front 
- middle 1 
- middle 2 
- rear 


Bearing clearance 

Bearing inner dia. - front 
- middie 1 
- middle 2 
- rear 


Pistons 


Piston dia. - standard A 
B 
C 
D 
oversize 0,0635 
0,7620 
1,5240 
Clearance in bore 
Piston ring gap (fitted) - top ring 
- middle ring 
- bottom ring 
Ring gap position - top 
- middle 


3 piece oil control ring 
- intermediate ring, top 

- Support ring 

- intermediate ring, bottom 


ENGINE 


3,0 LC 


4 
gears 
7,205 
6,836 
34,701 to 34,930 
34,330 to 34,559 
5,334 to 5,385 
§,537 to 5,568 
0,152 to 0,254 
0,22 to 0,32 
47,592 to 47,612 
46,068 to 46,088 
44,544 to 44564 
44,163 to 44,183 
0,020 to 0,066 
47,633 to 47,658 
46,109 to 46,134 
44,585 to 44,610 
44,204 to 44,229 


3355352555555 559535 8 


93,600 to 93,610 
93,610 to 93,620 
93,620 to 93,630 
93,630 to 93,640 
93,663 to 93,703 
94,361 to 94,401 
95,123 to 95,163 
0,038 to 0,058 
0,381 to 0,508 
0,254 to 0,381 
mm 0,380 to 0,114 
Offset 150° from support ring gap 

Offset 150° from support ring gap 

in opposite direction to top ring 


S8S5395935 


Offset 25 mm from support ring gap 
Opposite marked side of piston 
Offset 25 mm from support ring gap 
in opposite direction to top 
intermediate ring 


Piston pin 
Pin dia. - red mm 23,800 to 23,802 
yellow mm 23,802 to 23,805 
blue mn 23,805 to 23,807 
Clearance in piston (floating) mm 0,0076 to 0,0127 
Interference in connecting rod mm 0,0203 to 0,0381 
Connecting rods 
End float on shaft mm 0,10 to 0,25 
Bore dia. (excl. bearing shells) - big end mm 64,033 to 64,054 
- small end mm 23,769 to 23,779 
Internal bearing dia. (fitted) - standard mm 60,382 to 60,420 
- undersize 0,254 mm 60,128 to 60,166 
0,508 mm 59,874 to 59,912 
Duroe Imm 59,620 to 59,658 
1,016 mm 59,366 to 59,404 
Big-end bearing journal/shell clearance mm 0,006 to 0,064 
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Cylinder head 
Cast mark 722M-6090-FA 
Valve seat angle 44°30'- 45° 
Valve seat width - inlet mn 1,15 - 1,7 
- exhaust mm 1,7 - 2,25 
Valve stem bore - inlet and exhaust - standard mm 7,907 - 7,938 
- oversize 0,076 mm 7,983 - 8,014 
0,382 mm 8,288 - 8,319 
Valves 
Valve stem dia. - inlet mm 7,869 - 7,887 
- exhaust mm 7,846 - 7,864 
Oversize valve stems mm 0,076 
0,381 
Clearance - valve stem guide - inlet mm 0,020 - 0,068 
- exhaust mm 0,043 - 0,091 
Valve head dia. - inlet mm 40,944 - 41,199 
- exhaust mm 36,/8 - 37,03 
Valve springs 
Free length mm 47,955 
Internal dia. of spring mm 23,98 + 0,15 
Total number of turns 6,5 
Spring diameter mm 4,27 + 0,025 
Spring force - valve open kgf 68 + 3,4 
- valve closed kgf 31,75 + 1,6 
Valve timing 
Inlet valve opens 29° BTDC 
Inlet valve closes 67° ABDC 
Exhaust valve opens 70° BTDC 
Exhaust valve closes 14° ATDC 
Valve clearances 
Valve lift - inlet mm 9,347 
- exhaust mm 8,611 
Valve clearance - inlet mm 0,29 - 0,34 
- exhaust mm 0,52 - 0,57 
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3,0 LC 
Engine lubrication 
Oil type HD oil (Ford Super engine oil) 
Ford specification SSM-2C9001-AA 
Viscosity - below -12°C SAE 5W-20 
below 0°C SAE 5W~30 
~23°C to + 32°C SAE 10W-30/40 /50 
over -12°C SAE 20W-40-50 
First fill capacity inc. filter ltr 7,80 
Oil change without filter renewal ltr 6,75 
O11 change with filter renewal ltr $565 
Min. oil pressure at - 750 rev/min kgf/cme 1.,Q 
- 2000 rev/min kgf/cmé 2,8 
Relief valve opens at kgf/cm 4,4 - 5,1 
Oil pressure warning light comes on at kgf/cm@ 0,3 - 0,5 
O71 pump, rotor/housing clearance mm max. 0,304 
Inner/outer rotor clearance mm max. 0,2 
Rotor/mating face clearance mm max. 0,104 
Tightening torques Nm (kgf .m) 
Main bearing caps 74,3 to 81,0 (7,6 to 8,3) 
Big end bearing caps 52,0 to 58,0 (5,3 £6 5,8) 
Crankshaft belt pulley 32,4 to 37,8 (3,3 to 3,8) 
Camshaft gear 54,0 to 61,0 (5,5 to 6,2) 
Flywheel 60,8 to 67,6 (6,2 to 6,9) 
Timing cover 27,0 to 40,5 (2,8 to 4,2) 
O17 pump/engine block 16,2 to 20,3 (1,8 to 2,0) 
Oi] pump cover 8,1 to 10,8 (0,8 to 1,1) 
Sump 8,1 to 10,0 (0,8 to 1,1) 
Cylinder head bolts 1) to 10,0 ( to 1,0) 
2) 30,0 to 50,0 (3,0 to 5,0) 
~ after waiting 10-20 minutes 3) 80,0 to 90,0 (8,0 to 9,0) 
- after engine has warmed up 
(15 mins at 1000 rpm) 
retighten to 4) 110,0 to 115,0 (11,6 to 11,5) 
Rocker cover 3,4 to 4,7 (0,3 to 0,4) 
Inlet manifold 1) 4,0 to 8,0 (0,4 to 0,8) 
2) 8,0 to 15,0 (0,8 to 1,5) 
3) 18,0 to 22,0 (1,8 to 2,2) 
- after engine has warmed up 
(15 mins at 1000 rpm) 
retighten to 4) 18,0 to 22,0 (1,8 to 2,2) 
Oi] drain plug 27,0 to 33,8 (2,8 to 3,5) 
Oil pressure switch 1250 td 15,0 (1,2 to 1,5) 
Spark plugs 30,0 to 40,0 (3,0 to 4,0) 
Exhaust manifold 16,0 to 20,0 (1,6 to 2,0) 
Rear oi] seal carrier 14,8 to 17,6 (1.5 té 1,7) 
Carburettor 20,3 to 24,3 (2,0 to 2,5) 
Fuel pump 16,0 to 20,0 (1,6 to 2,0) 
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